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It, i s  a g r e a t  p l easu re  t o  be h e r e  t o  open t h i s  Man i n  
Space Exhibi t ion.  The occasion marks a s i g n i f i c a n t  milestone,  
f o r  it w a s  h e r e  on October 1 2 ,  1951, t e n  yea r s  ago tomorrow, 
t h a t  the America:: Museum of Natura l  History was h o s t  t o  t h e  
f i r s t  synposium on space t r a v e l  ever  held i n  t h e  United States. 

Zn t h i s  t e n  yea r s ,  our  country and t h e  world have moved 
intG an e n t i r e l y  new era of thought and ac t ion .  I n  1955, t h e  
coaquest of space by man w a s  s t i l l  a dream, Sounding rocke t s ,  
p r i m i t i v e l y  instrumented and guided, w e r e  t h e  only probes w e  
had s e n t  i n t o  *e v a s t  unknown surrounding t h e  e a r t h ,  They 
re turned  only t h e  simplest 02 data .  

In  the fou r  yea r s  s i n c e  space f l i g h t  was first  demon- 
s t r a t e d ,  man has made and sent devices  i n t o  space which o r b i t  
t h e  e a r t h  and reach o u t  to t h e  sun and p l a n e t s  t o  r a d i o  back 
irrmsasureable add i t ions  t o  our  store of knowledge, H e  has 
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also sent t h e  f i r s t  of h i s  f e l low beings i n t o  s p c e  and 
S r o u ~ h t  them back s a f e l y .  

I-- mis hall, which houses khe r " m  in Spzee Exh ib i t ,  was 
given by t h e  State of New York as a naxorial  t o  Tncodcre 
Roosevelt. 
Those two g r e a t  p r e s i d c n t s ,  of d i r ' l ezcnt  p o l i t i c a l  p a r t i e s ,  
each had a z e s t  for  exsloring tk.e '--- a&im~m, and a deep faith 
'&at men, working through tihsir governiients, as w e l l  as 
o t h e r  i n s t i t u t i o n s  for cocperative action, could e f z e c t i v e l y  
overcome the groblexs of their time. 30th would c e r t a i n l y  
j o i n  wholeheartedly today, could they be here ,  in wishing 
every success  t o  t h e  bold enterprise which t h i s  e x h i b i t i o n  - nortrrays -- t h a t  of insuring t h a t  t h e  United States of America 
i s  f irst  i n  space sc ience  and technology, 

It w a s  dedicated by Frs,:?!;lic Delano Rooscvelt. 

When you examine the e x h i b i t  h e r e ,  you w i l l  see t h a t  
the explora t ion  of space i s  a step-by-step process .  
problems ;is weight lessness ,  r a d i a t i o n ,  extreme h e a t  and c o l d ,  
and the stresses of a c c e l e r a t i o n  and v i b r a t i o n  t o  which 
s p a c e c r a f t  are subjected when they €ly i n  space and ex i t  and 
r e t u r n  through t h e  earthss a"aosphcre a t  enormous s_peeds are 
no longer  fearsome unknobms. Bi t  we s t i l l  have much t o  l e a r n  
about t h e m  i n  our s t r u g g l e  t o  master r;.,ar,yred space f l i g h t .  As 
you w i l l  see i n  t h i s  e-xhibit, aew technology i n  energy use,  
I n  e l e c t r o n i c s  and communications, i n  new materials and i n  
Life support  systems i s  the  foundation f o r  our  e f f o r t s  to 
enable m a n  t o  c a r r y  with him an operable  environment i n t o  the 
h o s t i l e  realm of space. 12 is n o t  enough t o  survive.  Nan is  
going i n t o  space t o  do u s e f u l  w o r k  i n  t he  cause of a l l  man- 
l L - - L U I  . *I ,.%A and t h e  condi t ions  requi red  for usezul  work i n  space 
&,:e formidable indeed. 

Such 

. ,  

I n  t h e  past t e n  y e a r s  t h i s  E ~ u s c ~ ,  LYirough i t s  Depart- 
ment of A S ~ ~ Q Z I O ~ Y ,  t h e  American Museurn Hayden Planetarium, 
iizs sponsored other symposia, er ihibi t ions,  and educa t iona l  

develop gene ra l  awareness of t h e  iiin;?ortance of space explora- 
t i o n  and t o  create an informed public prepared t o  p a r t i c i p a t e  
wise ly  i n  n a t i o n a l  space dec is ions .  

7- +rLograms -+ i n  the  space sc iences .  This has  been done t o  - 
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We a t  t h e  Nat ional  Aeronautics and Space ALrninistra- 
t i o n  are,  05 course,  de l igh ted  t o  see such an exhibit as the 
ORC surrounding you, which i s  concerned almost e n t i r e l y  with 
the  b i o l o g i c a l  pro5lems of manned space f l i g h t .  ?;"ne National  
rviuseurn or' Natural  History deserves t h e  'nighest praise for i t s  
continued i n t e r e s t  i n  t h i s  f i c l d .  

I n  consider ing the importance of the most advanced 
technology t o  manned s p c e  exp lo ra t ion ,  and tile use of m2n 
i n  t h e  discovery and z n a l y s i s  of &he forces of na tu re  at work 
i n  t h e  v a s t  areas beyond *he e a r t h ' s  aimosphere, a n i c e  bal- 
ance m u s t  be s t ruck  between t h e  means used t o  a t t a i n  ve loc i -  
t i es  upward t o  25,000 miles p e r  hour,  t h e  a c c e l e r a t i o n s  and 
other f o r c e s  tolerable by man, and the invent ion  of p r o t e c t i v e  
and adapt ive  means t o  accomplish t h e  seemingly impossible,  

Rocket systems can permit only 5 t o  t e n  pc rcen t  of 
t h e i r  weight i n  s t r u c t u r e ,  Tney r e q u i r e  90 t o  35 pe rcen t  i n  
f u e l .  Every a d d i t i o n a l  pound i n  a l o w  earth o r b i t  costs t e n  
pounds i n  t h e  boos te r  system. Every pound boosted t o  t h e  
su r fece  of t h e  moon r e q u i r e s  more '&an 150 pounds of f u e l  and 
s t r u c t u r e  i n  t h e  rocke t  t o  provide t h e  ad.ded t h r u s t  t o  escape 
t h e  e a r t h ' s  g rav i ty .  
environment t h a t  allows u s e f u l  work s t r e t c h e s  t o  t h e  l i m i t  
p r a c t i c a l l y  every technology our s c i e n t i s t s  and engineers  have 
developed. 

Boosting m a 2  i n t o  space enclosed wi th in  an 

Every i t e m  of equipnent you w i l l  see today w i l l  prove 
our ingenEity i n  advanced technology and w i l l  also speak 
e loquent ly  of the tremendow rate 6.f change t h a t  i s  tak ing  
place i n  every f i e l d .  

When we t u r n  from technology t o  man h imsel f ,  we  recog- 
n i z e  i m e d i a t e l y  t h a t  we cannot re-engineer t h e  human being. 
Man cznnot be tai lored t o  fit space explora t ion .  H e  n u s t  have 
oxygen t o  brea the ,  be provided p res su re  s i m i l a r  t o  t h a t  on 
e a r t h ,  as well as temperature and humidity t ha t  he can 
tclerate. Provis ion mus t  a l s o  be made for e l imina t ion  of 
carbon dioxide and o the r  t o x i c  agents ,  H e  must be p ro tec t ed  
from r a d i a t i o n  and o t h e r  hczards.  He must l e a r n  t o  l i v e  with 
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~ a i ~ h t l c ~ s i ~ ~ s s ,  or we must f i n d  a w 2 y  t o  coun te rac t  it, 
P s ~ ~ c h o l G g i c a l l y  he must conquer such Z'actors as i s o l a t i o n ,  
confinement, detachnent ,  t h e  threat  t o  l i f e ,  and even t h e  
contenpla t ion  of fiever r e tu rn ing  to earth, 

Jii s h o r t ,  the  whole area 02 thz l i f e  sclenccs, the 
s tudy of man himself ,  nust  be n ia r r i ed  e f f e c t i v e l y  t o  t h e  most 
a&ar,ceZ work we  are doing i n  t h e  phys ica l  s c i ences  anti i n  
technology, 

L 

%le National  Aeronautics and Space Adminis t ra t ion has 
t w o  Mzsn i n  Space programs. 
P r o j e c t  Apollo, 

They are P r o j e c t  Mercury and 

P r o j e c t  Mercury i s  designed to p u t  a manned s a t e l l i t e  
i n  o r b i t  a t  an a l t i tude of nore than 100 m i l e s ,  c i rc le  t h e  
earth t h r e e  t i m e s ,  and then b r ing  it back safely,  A s  most 
of you know, two m+nned suborbital .  f l i g h t s  ca r ry ing  Astro- 
nau t s  Alan Shepard and V i r g i l  Grisson have a l ready  been made. 
The first manned orbi ta l  f l i g h t  i s  planned f o r  late t h i s  year  
or e a r l y  i n  1962, 

P r o j e c t  Mercury w a s  designed t o  t e l l  us  how man w i l l  
react t o  s p a c e f l i g h t ,  how he can perform i n  a space environ- 
ment, and what should be provided i n  f u t u r e  manned space- 
c r a f t  t o  a l l o w  him t o  func t ion  u s e f u l l y ,  Equally important,  
of course, i s  the t e c h n i c a l  knawlcdcp which P r o j e c t  Mercury 
w i l l  g i v e  us  about t h e  design,  cons t ruc t ion ,  and opera t ion  
of t h e  flr-st U, S ,  v e h i c l e  s p e c i f i c a l l y  engineered for  manned 
s p a c e z l i g h t  . 

From t h e  viewpoint of t h e  a s t r o b i o l o g i s t ,  t h e  f l i g h t s  
of Shepard and Grissom w e r e  i n t e n s e l y  i n t e r e s t i n g ,  although 
of s h o r t  du ra t ion ,  each about 15 minutes, During these  15 
minutes both Shepard and Grissom carried o u t  i n  t h e  space- 
c ra f t  t h e  tasks t h a t  w e r e  assigned t o  them, inc luding  
a t t i t u d e  con t ro l ,  and c o r r e c t i o n  and d e c e l e r a t i o n  rocke t  
f i r i n g  , 
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Each was subjected t o  about f i v e  minutes of weight- 
l e s sness  and found t h i s  no haildiezip i n  performance of d u t i e s .  

Each endured, w i t h m t  hari-t-dul r e s u l t s ,  g r a v i t y  forces 
six t i m e s  h i s  own weight due -to t he  a c c e l e r a t i o n s  02 rocke t  
l w n c h ,  and eleven times h i s  own weight ciue to e n t r y  dece lera-  
t i o n s .  Both were i n  coizstznt voice communication with t h e  
ground. 

5%e phys io logica l  r e a c t i o n s  03 both men before, dur ing ,  
and a f t e r  t h e  f l i g h t ,  d id  n o t  m a t e r i a l l y  d i f f e r  from r e a c t i o n s  
shown during earlier ground tests. 

me second step i n  the XASA manned space program i s  
Project Apollo, designed t o  Lead u l t i m a t e l y  t o  a three-man 
expedi t ion  t o  the moon. A p o l l o  w i l l  r e q u i r e  sppace techniques 
f a r  i n  advance of those needed f o r  Mercury, Apollo must be 
b u i l t  t o  withstand a much g r e a t e r  launch t h r u s t ,  It must be 
czipble of guidance toward the nmon and it must be able t o  
land g e n t l y  on t h e  moon, S i e ~  be launched f r o m  t h e  moon and 
guided back for  s a f e  r e t u r n  i n t o  the  e a r t h ' s  atmosphere a-t 
t h e  f a n t a s t i c  s p e d  of 25,000 m i l e s  per hour. 

The A t l a s  boos t e r  fo r  the Xercury launching produces 
some 360,000 pounds of t h r u s t .  Tne launch v e h i c l e  for Apollo 
must develop 30 t o  50 t i m e s  as much. A p c s l l o  w i l l  r e q u i r e  s e l f -  
contained power systems for course c o r r e c t i o n ,  landing on t h e  
moon, f o r  t he  launch back t o  e a r t h ,  and f o r  a con t ro l l ed  
landing on the e a r t h .  

Like o t h e r  achievements i n  space, t h e  Apollo f l i g h t s  
must be a step-by-step process ,  The s p a c e c r a f t  w i l l  f i r s t  be 
flown i n  orbi t  around t h e  e a r t h  so t ha t  t h e  many components 
ar;d systems of the  veh ic l e  can be t e s t e d  and evaluated.  

These ea r th -o rb i t i ng  f l i g h t s  w i l l  a l s o  be used for 
t r a i n i n g  t h e  space c r e w  and for development of ope ra t iona l  
techniques.  Each w i l l  also inc lude  im2ortant s c i e n t i f i c  
experimznts, 
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A s  t h e  cox.2ctence of the A~ollo v e h i c l e  and t h e  ~ c n  
wko w i l l  operate it i nc reases ,  the f l i g h t s  w i l l  go fzr thcr  
and :arther f r o m  e a r t h ,  ar,d will %e of ioxger du ra t ion  and 
coxj..lexity, A major step w i l l  be a rr,anned f l i g h t  around 
the moon, on which the CTCW w i l l  2erEozi-n naiy of the guid- 
ance x - d  c o n t r o l  tasks t h a t  w i l l  be needed la ter  on in t h e  
Imar  laidincj m i s s  iort . 

I n  cons t ruc t ing  A~ollo, i: aodular  conce;?% will bE: 
rzse62. Thz t  is, t h e  s2acecraf-L will 5e d i v i d e d , i n t o  conpart-  
rien'cs or u n i t s ,  each designed as a complete su3system t o  
accomplish a comslete funct ion.  h 

%lie f i r s t  conpartrcerit w i l l  bs t h e  "co.mand center 
mc,Sule." It w i l l  house the crew-during launch a d  e n t r y  and 
serve as a f l i g h t  c o n t r o l  c e n t e r  for  the remainder of t h e  
mission. 

nie second module i s  a prc;=ulsion u n i t .  It w i l l  be 
capable  of making mid-course c o r r e c t i o n s ,  of p u t t i n g  t h e  
s p a c e c r a f t  i n t o  whatever o rb i t  the  mission cal ls  forl and 
of providing t h e  power needed for  t h e  r e t u r n  f l i g h t  of a 
l una r  mission. 

I n  an advanced vers ion  of A~o1l.0, a th i rd  module w i l l  
be SI a d d i t i o n a l  propuls ion stage t o  decelerate the space- 
c r a f t  as it a2proaches t h e  moan and lower it g e n t l y  to t h e  
noonas sur face .  On other missions t h i s  module, or perhaps 
even an a d d i t i o n a l  s e c t i o n ,  would serve  as a l abo ra to ry  for  
var ious  space experiments. 

The launch v e h i c l e  fo r  A p l . 1 0 ~ ~  eer'ch o rb i t  and 
circumlvinar f l i g h t s  w i l l  be Saturno  while  a g i a n t  c l u s t e r e d  
boos te r  called Nova -- which w i l l  develop 1 2  m i l l i o n  o r  
more pounds of t h r u s t  -- is  planned f o r  t h e  l u n a r  landing 
f l i g h t ,  

No launching schedule has  been e s t a b l i s h e d  €or a 
manned luna r  landing. However, P re s iden t  Kennedy has stressed 
h i s  view t h a t  "this Nation should commit itself t o  achieving 



. .  

7 

the goal, before the deczde is odt, 02 iandii?g a man on the 
ir,sms and r e t u r n i n g  h i m  szfely to earth." EIow rriuch sooner 
we w i l l  be able to acconplisii t h i s  cannot be Zctermined 
j u s t  now. W e  are going t o  proceed "coward the goal  as 
rapidly as possible. 
W i l l .  

As soon as wc can make the attemst, we 

Tnere is  RO doukk that dramatic and b ~ o r t a a t  space 
achievements which demonstrate a very advanced c a p a b i l i t y  i n  
science and technology kawe a tremendous impact on world 
o3inion. Tnis is  an important cons idera t ion  i n  our prbgrarn 
and we are inc reas ing  our effor-is t o  acqu i re  a space capa- 
bility second t o  none. 

Howev~r, t h i s  i s  by no means t3s only cons idera t ion .  
Inckudcd i n  NASA's LO-year progrm go220 are: (1) cx.pZorc~- 
tion of space to gain s c i e n t i f i c  k ~ ~ ~ l c d ~ p ;  (2) pract ical  
a p p l i c a t i o n s  of advances i n  sp'xe teehimlogy f o r  the b e n o f i t  
of -the peo2lo of our coun-cry and thoso of othcr na t ions ;  
( 3 )  advancement of technolsgy on a breed f r o n t  to meet the 
divsrsa requirementG in th9 f k c l d a  of &cronciuticn and apaco; 
(4) dQVQlC3j?mQi?k O f  I@UXlCh V C ? 2 i C h 2 0 1  S ~ a C & C r a f ~ ,  EIU&)pOZking 
technology a d  f a c i l i t i e s  te moct future necds f o ~  rnasx~cd 
and unmanned space exploration; (5) c o q x r e t i o n  w i t h  eiid 
supsort of other Govermmt  a g e ~ c i m  whoce €unct ions sad re- 
e p n s i b i l i t i e s  relate t o  those of NASA; (6) cooperat ion w i t h  
other c a t i o n s  i n  the explora t ion  of space, 

Since- January 31, 1958, a i s  country has successfully 
launched 52 earth satell i tes,  two solar sa te l l i t es ,  and t w o  
deep space probes. These have furnished a wealth of informa- 
t i o n  to sc ience  and t o  our  knowledge of "he requirements fo r  
nzanned space f l i g h t .  

XASA3s Echo I pass ive  connunications sa te l l i t e ,  launched 
ir, 19GC, has been seen by m i l l i o n s  of people throughout "&e 
world. The huge, aluminized plastic sphere proved t h a t  it is  
pcssible t o  communicate betweell distant areas on the earth by 
r e f l e c t i n g  radio s i g n a l s  from a sa te l l i t e .  
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N.?-SA * s TIROS series or' meteorolcgical satellites has 
de~:;onst:: zed t h e  2ossibil i t ies of vas t ly  r x x e  accu ra t e  and 
longer-rzrge weather f o r e c z s t i c g  TIXIS I t rznsmi t ted  
nearly 23,000 t e l e v i s i o n  p i c t u r e s  of thc earth s cloud 
pa'i",c,-ns. TTROS S I ,  kunchcd  icst Nove;-n!3cr, has t r ansmi t t ed  
r z a L  -~kac  40,000 p i c t u r e s  and has repoi-tcd i:ri_nortant informa- 
-tion about t h e  atmosphere end clie radia-Cion of s o l a r  h e a t  
back from t h e  e a r t h ,  

TIRClS I31 p i c t u r e s  of S-Lorz E l i z a  i n  the P a c i f i c  arid 
Xurricanes E s t h e r J  Anna, apld Czrlz-  on t h e  A t l a n t i c  and Gblf 
Coas-i;s wzre va luable  a i d s  t o  t h e  Wcatker Bureau i n  t r ack ing  
LLiLs.e cyclonic  winds and issuling warnings, 
TIROS 111 for  weather support 05 Astronaut G r i s s o m D s  J u l y  2 1  
Mercury s u b o r b i t a l  f l i g h t  

.I-'- XASA also used 

l;dvaxed launch v e h i c l e s  are becoming a v a i l a b l e  t o  us 
f o r  both s c i e n t i f i c  missions and for oserat ional  systems. 
T h y  w i l l  have g r e a t l y  imzroved load-carrying c a p z b i l i t y  for 
t h e  tinmanned space experiments which must precede extens ive  
manned f l i g h t s ,  
w i l l  land.  instruments on the moon, and Surveyor, a spacecraft 
t h a t  w i l l  be able to make 2 so-called "soft landing" on t h e  

w i t h  more delicate s c i e n t i f i c  instruments.  A l s o  under 
development are spacecraft t h a t  w i l l  f l y  c l o s e  to Venus and 
Nar s . 

Good examples are the progr&~~s  fo r  Rar,ger which 

Already t h e  n a t i o n a l  investment i n  space exp lo ra t ion  
has produced new materials, metals, al loys,  fabrics, and com- 
poui1d.s which have gone i n t o  comi-ercial production. From work 
i n  space vacuum and extreme temperatures have come new durable ,  
unbreakable plastics and new t y p s  of g l a s s  t h a t  w i l l  have a 
w i d e  v a r i e t y  of uses.  

Priedical s c i e n t i s t s  i n  the space e f f o r t  have devised 
minute s m s o r s  t o  gauge an a s t r o n a u t D s  phys ica l  responses,  
measure h i s  heartbeat, b r a i n  waves, blood p res su re ,  and 
b rea th ing  rate. 
h o s p i t a l  p a t i e n t s  so t h a t  t h e i r  condi t ions  can be recorded con- 
t i nuous ly  and au tomat ica l ly  a t  L Ie  desk 02 a head nurse.  

t o  

These same devices  are now being at tached t o  
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Xore than 3 ,200  space-related products  have been 
developed i n  t h e  United Stz tes ,  They conic from the 5 , 0 0 0  
companies and research  o u t f i t s  xmw engzged i n  m i s s i l e  and 
space work. F r o m  t h i s  new indus t ry  are coming new oppor- 
t u n i t i e s  and new jobs. 

For Fiscal Y e a r  1962,  -ihe Nat ional  Aeronautics ar,d 
S p ~ c e  Administration has a budget of $1,671,750,000.  Tnis 
inc ludes  $245,000,000 f o r  cons t r cc t ion  of new and support-  
i ng  f a c i l i t i e s  and $1,220,000,000 f o r  research  and develop- 
ment. Eighty pe.'rcent of t h e  NASA research  and developrizent 
budget is  spent  through c o n t r a c t s  with indus t ry  and p r i v a t e  
o rgan iza t ions  e 

"he l a r g e  SUMS of nor,ey r equ i r ed  i n  this e f f o r t  are 
not  spen t  i n  space or on t h e  moon, 
n a t i o n ' s  factories, workshops, and l a b o r a t o r i e s  f o r  salaries,  
materials, and suppl ies .  

Taey are spen t  i n  t h e  

I n  t h e  t i m e  a v a i l a b l e  today, I carr only touch the 
h i g h l i g h t s  of space exp lo ra t ion ,  which has  been termed "t5e 
m o s t  cha l lenging  adventure man h a s  ever  undertaken. I' 

S do want t o  mention, however, a long-term aspect of 
the n a t i o n a l  program t h a t  i s  one of the  logical. fol lowing 
steps t o  t h e  theme of the Man i n  Spzce exhibit which you 
w i l l  be viewing h e r e  today, This i s  t h e  prospec t  t h a t  w e  
may even tua l ly  discover  t h a t  l i f e  i s  n o t  a phenomenon 
uniqae to our  p l z n e t .  

NASA h a s  s e v e r a l  projects under way t o  d iscover  i f  
L i f e ,  i n  whatever high or lowly formo may have evolved else- 
where i n  our solar system. For exmgle, Stanford.  U n i v e r s i t y ' s  
School of Medicine i s  developing instruments  fo r  d e t e c t i n g  
s igns  of l i f e  on o the r  p l a n e t s ,  
stalled.  i n  unmanned devices  that  we  s h a l l  i n  t h e  fo re seeab le  
f u t u r e  be land,ing on t h e  su r faces  of Mars and Venus. 

This ecjuipment w i l l  be in-  

Many s c i e n t i s t s  b e l i e v e  t h a t  the odds favor t h e  exist- 
ence of l i f e  beyond tha t  on earth. A t  any r a t e ,  we  have 



"To invoke the woilders 02 science inn tcad  of its 
terrors . . . to exgd.ors t5e stars, to conqiler tk.c deserts, 
eradicate disease, "cap the ocean depths and encourage the 

- 

arts and commerce." 

Thank you very mch. 
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